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(54) C|X|S EJH0|S| &*l 


_2£>* 



^^nfLH(VSB) £3E 0|§§fe c|x|g TV2-I #/^aj &*|o|| 7^21^, ss| #aj &*|o||fc 4VS3 ^S7j# 

^•d|3F0i g H^HS] °5^0| 3- x[|yo|iAie "S^oM Sf-g. 4 VSB £^ «4t|°.§. E«0|&{* 

^AJ S-x|Oi|^ U|E-)b| ^27121- #a^0|AJ {*g7|S ^AH£j 4VSB ^\^[0i C-i|0|E-|7|- 4 VSB -j5 1 

g« g SE ^o| £^ -^o]| cc^al- d|Ejd| 4£^ll #£^|Aj ^01 , oj H1^eo|| S|» 2H^0| aj^ 

xfltfoliAi^ effla|^ 31 ov^o^A^, 8VSB*c|- Ajeo| £ ||ig^# 4VS3°J 4>H^ &^\?\M *Ht 3 

^7|°| e|o| = «ij s E-j ° | g# g^oii °|o[ aj^ erf g»u|s| gst« gj-xlfl-ck 

£ 2^ E. 1£| 1 27HS-I 8VSB ^27|s| #^£E 
£ 3^ 5. 29] Z| 8VSB ^S7|2| ^ 

£ 5-^ £ 4fii 127H^| 8vsb ^s7|°i ^zam 

£ 6« £ 4^) xHy 547|2| AU1| ^s. 

5. 7^ * US 41 c|A|a TVS| ^Aj t^oj ^p-AH 

£ 8§ £ 7S| 4VSB ^Jl7|°| <U o}|# M£j ^£ 

E. 9xr £ 7H| 4 VSB -^JL7|£| CH|# ^ 

£ 10^ & ^Sofl ^# ^|A|g TV°i a°j 

£ 11^ £ 10^1 4VSB ^S7|a| AUiJ 

£ 12^ £ noi|Ai a} 2 oj a | E-j d j ^^7|o| cFo|cHa|§ 
E 13^ £E 1 1 oil ave})^ 4°J a|E^| ^^7|o) E|a|x ^olojzia 
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KIPRlS(S^H^&lSa) WIOUI 2 1 16 

, 71 : DS|0|EH |HgaK>l*l 72 : a|=-^Sg ^S7| 
73 : £>;|o|£i d|°jEia|d-| 74 : 8VSB -¥-S^I 
75 : 4V3B ^-S7| 76,77 : fflE|*S|*l 
78 : 4 k £J7| 79 : VSB E57| 

80 : RF 81 : ^3=7| 

82 : §7| % EfO|°J ^« 83 : S iJBi 
' 84 : 85 : ^«p| 

86 : 5V3B ^S7| 87 : 4VSB ^£.7| 
88 : B£|«a|-M 89 : d|o|E| c|oje|a|fcH 
90 : £|£-f5g 91 : d|0|E| qSHgaK>|*l 

92 : bf|E-jH| s^7| 93 : #^0|AJ &§7| 

S Vge VSB(vestigial side band) MS S^S o|»«fe e|x|§ TV^| ^/^d S*|o|| 3jo|cK 

n=]r : . 

o|E4£- c|x|g TVb o|^-, JffS. US-o| zjzj L.|.gcHs. S! Q^sW 2SSI-# =3§m Sick o|=a| §° 

3£ SXS a|^a| ^IM>i(Zenith)o||A-l ^cfKvSB) *HH«W 2i2L, = D JiS u|c|2. Spoilt g 

«I(M?EG)S, Sc|o o^o)| -b #u| AC-3S *H^sHl <&2.a\, c|^#BflO| a°iJ-B c|^Sa1|0| ^ L 

oims . vsb -j5u dst s^sss an, y-^^s s^j^^ ^io^^ ^71^ ^n^\ ti^. 

• 3>1 *f±|A|S« ttHal S-^o|cK 

a& ( a^l ot^^ qjctfs a*- DSB(Double Side Bandar cH^ ^#o| io]x|£S oj-a *n|.c|]eJ« A>»*fe SSB(Single 
Side 5and)?r cH^£|afec|| ^sja} vsb ^ s|«ch 

ZL=|2L, cjxj^ TV^I ^^J-i- #^o^ s*J°l ZLSHH <^ a[-o| oj^ (Grand Alliance ; GA)o||Ai x[^nj.^ a [--go} g 
^ ^£5 8VSB# *H^i5!i^I, * FCC^-I x|-zr ACATS(Advisory Committee on Advanced Television 

Service)^ ^§£5 8VSB^| x||§§ SSI^r. 

av 7 | evSB3 S$s|fe a!St£| £ j|^o| S^H^cHi, '0'# 7|^o S o^soij 47H°| c-i|o|&H a||V|o| Statin. s^»o||£. 4?H^I 
Di|o|=«i a^i ^ o I ^aH^£^ *SW<>I g^sfe ^o|cK 

ujal-A-;, ^^^o^| a-I c|x|^ Di|0[E^# 8VSB^. S5°foi ^EII L r# g^^^ MLH°i ^- ^F§oi| c|x|g TV^ 

£ 1^#BHa| r|x||j tvo( 8VSB ^ah ^^^^Ai, c-i| o I E-j aao|-o|x|(Randomi2er)(11)fe c||o|e|# 

Til *fci a|H-^ss «j>7|(12)sL t^sE, a|^-#^s «S7|(12)^ IH^oWl S^-s]^ o;|o|Ei# a|^-#^s 
oFoj 20a|^o|H^| nHa|£| -^^r^ ^ 3|o|e-| ojE^a|b^(13)s ^^I m|o|El °iE-sa|a^(i3)^ cflo|E^ s«ia 

ff*!oi| o|sH ojE-l al^u^Oi 8 VSB ^5171(14)^. #^om, 8 VSB ^-S7|(14)^ °j£-|a|?JS ^|0|^# u^O|^oi|Ai Ai#e Jj 
^3fc=: =ia|^ ^^^oj- * §E|#BijA-i(i5)^. #^°VeK a^| ^e|#^aj(i5)^ E|a|^ d#^^r = 

#7|ai^ nalTL, #7| Aji f waj^, 4f°j7|(i6)^ ^^^l ^'M^^l ^J^# ^^'oFoi VSB ^^7| 

(17)= #M&r^K ^7 1 VSB S5E7|(17)^ VSB A JiS S^^rCH, RF S^7|(18)= S^oFJI, RF S^7|(18)^ ^ 

51! 7|Aiqjc*°j 8VS3 tl^m RF aj^^- uj^oj- * o|EJ|^# #§H 5J^«[cK 

0J-X-; , AJ-7| 8VS3 ^S7|(14)^ £ 20i| £A|£j ^0| 1 27H °i Hia|^ ^7|S>F HB|^Ci7^ ic0|^ S^i °l 

sil «jE-;a|Hie §l^H)oi siOQ^, I MHa|>i ^-^7|s|- ^a|^ci^ £ 3^ ^o\ ^gcK ojccfl, 2«l^ X 

2 X.= 3|o{ °[cK o| #oi| M X 
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KJPRIS(33H^8ISfi) 

,. 2 ^ Ha|^ci(3i)oi|Ai Y 2 (=Z 2 )^ Hal^g^jcK g-g, ^s7|(32)oi|Ai y 



ffllOUl 3 / 16 



2^- Hiyal^ ¥JL* r £|A| Y 1 (=X 1 )e! ^§!a|^ ^2i^£|o) z 1 Z 0 7^ gck £p| ^!a|^ ^Jl7|(32)2| 

3«|H Z 

2 Z 1 Z 0 -^ 8afl^ ^JM ffi|D|(33)S eje^siol saflg! £JS {±7 l ±5 f ±3,±1 }S nliggch 

£ 4^ ^Pl^r g>o| 8VSB^ ^d^l^ ti|o|E^-i- ^doPI #3fl^l d|x|§ TVS| 8VSB ^3 8*1 S| ^-Aj 

£sAi ( av 7 | 8VSB #d &*|°-| q^^o^ xjoHgch ^ i ^^^l(41)cH|A-i^ RF q)<*°| >M^# 7|xiq)^o^ bJ^cH #7| M 
B[0\°j ^^.«(42)£F g B&I(43)S. #^°[c:K §7| gJ E^|°j ^^(42)Oi|A|^ ^7| ^2, §H #7| a] 

5, £JM ^0|°j§S ^^ohZL, 8 S&i(43)ol|A^ NTSC ZMd A Jif fll^e * §£p|(44).S *3*fiM. *IU 
g£p|(44)^- S^*Ha# 3|0|E|-°| g^^ojl tf«-£|fe *H^2H^w M^Oi ^|AJ- ^7|(45)^. €^^TL i At- 7 | o|av 

4*"S!7|(45)o||A-|fe. *|^» sojsj ^ 8 VSB ^S7|(46)S S^SKK av 7 | 8VSB (46)o]| a-|-^ b|E-{b| Ci|0| 

EH C|o|Eia|tf|(47)S S^^l-Jl, Q]|0|E-| C|ojE|a| ^ (47)0« Aife Q\0\B\ o] E^| H-| o | ^§2}0 5 g [ £} E||0|EH* Cl| ?J E) £| *J © 

^ a|^-#^s ^Jl7|(48)sL av 7 | a|H-^& ^^7|(48)o]|A-)^ a|^-^e ~ ^aSJg g||o|e|# q| 

o|Ei c|HgQio|*l(49)£ ft^t^l, d||o|b| qs!!HDFo|xi(49)oilAife m\o\Bi sh g □ l-o I x-j a I ^#5fo s e||o|e|« biisew. 

0|CO) , A}7| 8 VSB ^S7|(46)£- £ 50il £A|£j b^aol, 12?H°-I ^^S" ^l^l^ ^Sl7|7h C|ojEj£|b:-iM a&s|cH Si'-K 
0|A}0]|A-jo|. Effl5.|^ 8 VSB #M S-A|0]|A^ *j £ AlgCj 2 H|H°| §Mf S^tl^K 0| §^ = 1EL|:±: 

4 VSB S^-oWn} e^al^ J?-S:a*« o|| Aigg- ^7 r ^MI ^|oi iH £fl<go| 2 

bH7f s)oj 8VSB7I- gcK cti-aw, Elab ^-sil* e^°| 2*H^ §7^1°} c||Ajoj| ^7^ 7^a|oj- & 
^(Additive White Gaussian Noise ; AWGN) ^H^o]|Ai ^s^a| 4VSB0II y|o}| ° fc id3S| ^^^H S#=l 

(Signal to Noise Ratio ; SNR) o|^M S-^^K 

ZLB-H-^ Eia|A "s^oj- 8VSB-^ -^s:^|-3|-x| 0^ 4VSBoj| *J\*J\ 7^a|oj.^s. ^y^A-i af idB 

S| ^SC« S#U| 0|^-0| 5iA|°} nj H^Eoil o|^ 2||^0| A F S| ^yo||Ai-^ AH^. 0 | Ci ^OiS^K ~, Hl^l^ 

c|x|i 8VSB S-^J-E ei 3lr±i^cHi a|o|- 2H^o( e *HyoH>M ^1 ^Ha SsPI(44)°-| n|o|^ *Jj ^e-;o]|a-| g# # 

= 0 | H7| [£H^0]| Hla|±: ^S^&H^M) Ajjrq] &#U | 0|^M^ #^0]| °[ o[ Aj^qj ci ?-|Aj 

£ 6^ xH^ §J*7|(44)£| ^| g^i^Ai, 7^ff H^H°| n|0|H ^'E-Kfeec forward 

filter)(61), S SftS 5i|o|= «« SN(feed back filter)(64), ^7| n|0|^ S^JH S^(61)£| 

o|^ ^e-| (64)^1 m^m 5J^7|(62), ^7 1 51^7|(62)^i °|s.| ^§o[ 7|^3f h|jh^01 n|o|H -Jj 

l]Bi(64)S H|H«J| oH=r #B^|AJ ^§71(63)^. ^S^. 

0|S(-^0| ^P-A^sj £ 60j[Ai H|0|H ^?JH ^EJ(61)-^ 7|-^ g Sf £HH^21, ^|0jH ^ ^^(64)^ S TL±E.°\ 

fer^fl^cK zialJl, 3^^l(62)oi| ah a^| ji|o|h Se-)(61)s| #^*r ^|o|H ^ SN(64)s| 0^0= m 

^^rS, #^10|AI 5§7|( 63 )- oj^ Aj^-e. 7-j E.j 7 1- 7|-^ 7f^f^ Sil «| S 

HSHC-II, At 7 | ^a^ 0 |AI 5§ 7 |( 63 )o| ^B^s n| 0 |c =iEj(64)s oi^h)o^ i av 7) ^o|ai &§7|(63)s| ^§ 
it|0|H. *J\ SE1(64)S 7-]Ai c|-a| 5^j7|(62)o]|Ai n|o|H 5?J£ S£H(61)°4 ft^^r ci^^jch. 

oi7|A-i i al 7 | ^a^o|A| a-§7|(63)°-| ah^^ a|^o| a^^oi ^AHsj- ^7i|7 r SI^K 8VSB^ 4VSBoi| b|eH E^°| 

20HO|°S Aj^o| Aj^Qj C£H Aj^ a|-0|o| Tl-^ol #^0|Aj ffS7|(63)Oi|Aio| ^}#0| □}) ^ 3 

cK r^BW, oj SSfol e *Haol|Ai m\o\E. ^ lEj(64)a| Til^^ ^ 7^1^, av 7 | #b^o|ai g§ 7 |( 63 )o| g 

§ S#7|- 3 C J ^|0|= ^'e-1(64)°| &^ #^0| 7iAi Aj^cH A^ a)# a71 | ^A|?|HS ^a| 7 |oj 

OlttH, 4VSB^ 8VSB0II £^o| - ft7 |. x| 0r a^^o e ^ = ^o|ai &§7|(63)£| ^#7^ ?f££I n|0|H q 
(64)o« o|oj- §§ A| C {. Hla|A: ^-^^fAj &s 4VSB 3# A|^^j^ d|s ^. 7 ^ 7 r ^A|o| gs 

*Hy0j|A^ E^aiA. ^S^o[ 8 VSB A| Ag^cj AH^0| SO]X|A|a} Dj Jl^^Ojl P_ | ^ 0|J^ 0 | Aj «J. ^|yo]|A-)^ =1 

ai^i 8 VSB 3^ A|^gjMct Aj^ol ^^^cK 



?2St^^| Sf€- 4VSB 3^ ci|o|Ei# ^a|^- c|x|y TVS| #aj xv^a x{|g*fo{| °[cK 
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s. ^aj o| c.[m ^Aj^cJ|A-j *j^o^ VSB Ajeoil ^a[- ^Ajg q|o|&-|-i- 8VSB ^-c- 4VSB o s si* 



^|o| ^ofl cc|-# TV^I ^aj £J-*I^, 4VSB ^S^l-i- o|-0i °H zn^eoj <g*jo\ 

€- *HycXI A i-^ ^-Samxl sf§ 4 vsb c=-l*lii ^|o|e-|# S^^fe ^# 

4PI 4VSB ^i>?l^ °m ai S 2 b|^ # « H a|^9^ Hal^qsK oj&i Aig 2 «|^ # ^al^gni*] ate H |e 

M7| 4VSB ^Jl?!-^ £js 2u|^# °J^^>o|- 4EMI1J ^#5. D Jgo^ D J2^°} ^££|^r 3d« ^§°I Sh^K 

g. ^hgoil c|a(^ TV^I ~d S-^j — , ^s^isj- #a^|Ai 0-^71^. ^ahhi 4VSB ^7^?l# ^-"1^01 ^dS *;i 

o\s\y[ 4VSB y^^J g ^o|| ^ a\B\a\ i£zr 4£flffl #aK>l£J &SI *fe 5« 

^7 1 fcJ|E-|b| ^Al^CHjAi RE.\*C-\7[ S^-O^ A^H^ 2°j ^\B\U\ ^9 SlOl, Ha|^D|7|- ^^11 

^ a^h^ 4£! u|E-|d| ^ ^S^sL & C K 

^7 1 #ato|Aj 5§7| - ^Aj^o||Ai = E|sq7t A|-gg §^o||^ 4^1^ #a^o|Aj Kfg * na|^cioj| cHgsfe ^ 
& H^s-i ^-g 31 5iSS^ ^a|oi|#°| ^Hlel #§H g^uHl! 3io|ch 

0|oK g- «h°|o| dJ-B^o]- AJ A |0^|# |j^£g§ &3E3f0i AKM|o| A^a| oj-CK 

« ^c|o| c|x||d 4 VSB 2^ 7|^°| 8 VSB 3^ a-A^ni- dim^ oh Hla|>i ^s^l-o^i ^# ^i|S|of2i ufc-:x| 

e 1-^3S-ck o|oi| q-igo!-^ Aj^g^ ^^a|^ sft^i ^ ^# Ai|s|o[-ai ^x|^ ^^si-cK 

0|S Ajsj^ 7 | o|- a. ^djoii cc - a TV o| ^aj - £ 7 o|| £EA|£|C» SicK £ 7# MS, ^ 1 ° | £|*||d 

TVS-I ^AJ ^|oi|Ai 4VSB ^^^1(75)^ S g^0| ai^ ^0^^ 4VSB ^-S^I(75)S| °l ^ 

oij- 8 VSB ^^7|(74)°i mm tm^Oi ^E|#^]A-i(77)^ S^o^ <a&|#^A-1(76)7F C-i ^u|sjcK 

£ 3^ al 7 | 4VSB ^S7|(75)£| aj-a1| ^ AJAjo^Ai, Hal^c-I(precoder)^ ^ 21 (mapper)^ ^^^I^K ^, 2=1 

EO| OIE4 ais x 

2 Z } m 4Bia {±3,±1}^ oHSo^oi S£|giijAi(76)^. «a^«cF. oi7|Ai, na[^c:l^ aj-eh^# #o|7| ^|eHAi a^h 

opIA-), a^7| 4VSB ^§.7\(75)t= Dht^W s 12?H^I Ha|^Q]7|- ^o|^ ^|oH ^i^a| b-i^ 2^£|oi 5icL 

^ 9^ ^7| 4 vsb ^S7|(75)a| 4MI c[-E- AjAioil^Ai, H&l^c:i7h «^s|j1 fflnje} Si-^ S^o|cK ^, 2u| = °| 

^# X 

2X,S «te 4B|fl ^iM s ^'^£|c>| 4SflV| Alg {± 3 ,±1}S DHS^cK 

£ 10^ m-goil cc^# TV^l ^aj , -£ 4^1 c|x|^ TV^I S-^WI^ 4VS3 =^ 

7|(87)S[ #A|^oi|Ai g^«fe VSB HHc-i| c^af 8 VSB ^^7|(86) 4VSB ^^7|(87)°l ajehs^ D||0|e-| 

EJE|H1(89)^ #^o^ ^£|#^!A-|(88)7i- Ci ^H|gcK 0i7|Ai, M 7 | VSB £H dlr 2£ Aj^oj ^oS-SjOi ^Aj^j 

£11^ av7| 4VSB ^Jl7|(87)£| ^S7|(92)fiF 4aflffl #a^|Aj S§ 7 |(93)m ?«s|fecB, g II 

b]{83)7\ m*io[x\ Sf^ttH^- #a^o|At &§7|(93)oi|A-i 4^1^ #^o|aj svcf. o|c£H, 5. 8^ Ha|^ci7i- A^g 

g^-oilfe 4B]|^ ^ajo|Aj g§ * Ha|3C-;oii cHgo^ sfi, s_ 9^1 ^a|^ci7|- a^fH 3 ° c "l ^ 

ffl #a^|Aj ^§o| s^cK oi7|Ai t a} 7 | 3 ^Ei(83)^ #^PI(84) S^o|| # ^a^(83)# ^S^l ^ - 

Ai»aoicj. 
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m m^i{83p\ #*rt> ctdfe- H|Eia| ^2.7|(92)o||>M b|eib| agf s^d)|, a|Eitf| ^S.7|(92)fe £ 82h 2"0| H 
a|^Dl7F a^o{|fe -yEH^ 2£j ti|£-ffcJ| shJl, £ 92} ^o| Hal-sc-m Spoilt ^H^r 4°J tf|E-{ti| 

o|u}|, •y-EH^?!- 2£J h|e^| ^2.7|°| cho|Ol3lSe £ 1221- z| ^Ell £o|oj| cc}# 2tJ|S X 2 X, 

21 ae a ion L+Efiflsacj. 



t/t+r 




A(0/0) 


-4(01)0(00)4(01) 


B(0/1) 


-2(11) 2(10) 6(11) 


C(1/0) 


-6(01) -2(00) 2(01) 


D(1/1) 


-4(11) 0(10) 4(11) 



yg, 4H=||^|. 4°J ^i^|o| c^ojojzii^ £ 13^ 4*e|| *jo|oi| cc^ £JM£M 2^1 = X 2 X 1 

si SiE «P|s| a 2oii ^ek-HSS^K 



\ t+1 \t 
\ 



-3 -1 +1 

r3 



-3 -1 +1 +3 



0(00) 2(10) 4(01) 6(11) -2(00) 0(10) 2(01) 4(11) -4(00) -2(10) 0(01) 2(11) -6 
(00) -4(1 0) -2(01 ) 0(1 1 ) 



\7\ £ 13^| fJ o h o| mbjijjo g §)e-| (83)^1 D|| sa| Doil ajm^oIH, a 2^1 ii el^l gi-E ^ &0|cj-. 



o|AK>||A-js|- g. ^goi| cc|-e tvs| ^/^d S"*|o|| £|oh°j, a m^Hofl £| a* 2H^o| *H y o{| a-j ^. 

Ys^l- §J Six] ^-goeju), 8VSBMC)- B^^# 4VSB°J 4?H^. ^a|^a-] xji^ S*7|S| *|0|H ^ S 

ok x|^s dj Ji^^oj o^mol Aioj- xl^oilAio! c|x|g VSB gJ«o|| *HJ-°KK 



(57)&?2l 

S##^SKH(VSB) c|x|g c-i|o|&-|# S^fe- £|H0|°| #d §-*|o{| SicHAi, 

4VSB Y^IS o^oi oj n^H^i Sf, b o| B ^ cH| ah 4 VSB ^Hl o | 

x-il 1 SWI 5io]Ai t 4VSB ^^y\^ 

ol&j Ala 2 H|H g H£|3gS]X| H|^S^ AV 7 | n £ | 3. 0\ 0{\ M b|=# °J^^>0)- 4^1^ °JS^ S 
^1 1 SOil ^iOiAi, 4 VSB -?-^7|^ 

oj^ ajs 2«l^# °J^^>of 4^1^' Q JS^ 21*1^ ^ah£|^ fg£= c|a-|S E|HO|°| 
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KIPRIS(SJH^SISe) Oil 01 XI 6 / 16 

oiiE|oj|^^|(NTSC) lite ^o\\ cc^a^ s f|&|« #^a|?|d^ 85hM*KH(VSB) qx||d Di|o|E-S# e 

bdjEjul ^S7|2F #ajo|£j #§7| s_ 4VSB ^*7|-& o^oi ^Aig ci|0|Ep|- 4VSB S"^°J 3 ~ 3 ^E-| °| 

S^t #^o|| ccfaj td | EL-[ td | EE^ 4S]|1 #^0|£J nf§§ Sfe ^# ^§£^ Sfe D|X||d E|MO|S| 
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